Effects of dolichol on membrane permeability.
Small vesicles containing the tetra-anionic fluorescent probe calcein were prepared by sonication of mixtures of plant phosphatidylethanolamine, plant phosphatidylcholine, and dolichol. Following chromatography, the isolated vesicles were found to retain entrapped calcein over the temperature range of 15 to 40 degrees C. Utilizing an assay measuring the fluorescence quenching of entrapped calcein by cobalt ions, the presence of dolichol in the membranes was found to promote the permeability of the phospholipid bilayers to the divalent cation. The permeability was shown to be dependent on temperature with an increase in rate of 17-fold between 15 and 35 degrees C although the plant phospholipids used in these experiments have no known phase transition within this temperature range. The incorporated dolichol was distributed uniformly throughout the vesicle population. Similar vesicles prepared from phosphatidylethanolamine and phosphatidylcholine without added dolichol, from phosphatidylcholine alone, or with phosphatidylcholine and dolichol were far less permeable to the divalent cation under the same assay conditions. These results demonstrate that dolichols have significant effects on the permeability properties of phospholipid bilayers that contain phosphatidylethanolamine.